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The Invention Claimed Is 

1 ^i^A method for transmitting data content provided in a data signal, comprising: 

2 a) assigning distinct portions of the data signal to two or more respective 

3 channels; 

4 b) for each channel, using corresponding assigned portions of the data signal to 

5 modulate an optical carrier at a respective wavelength associated with that channel; and 

6 c) transmitting an optical output signal that comprises modulated carrier energy at 

7 each of the respective wavelengths, such that data content is carried, in the transmitted 

8 optical output signal, by energy at two or more of the respective wavelengths. 

1 2. The method of claim 1, wherein the modulated carrier energy is transmitted in 

13 2 sequential segments, each such segment having a respective wavelength. 

ru ■ 

0 1 3. The method of claim 1, wherein the assigning step comprises assigning, to each 

= &r 

ij\ 2 channel, those portions of the data signal that coincide with a recurring time window 

i\j 

j£ 3 allocated to that channel. 

£ 

C3- 

y l 4. The method of claim 3, further comprising permuting the recurring time 

*| 2 windows allocated to the channels, such that data content carried in the transmitted 

3 optical output signal occurs in a different sequence from the data content provided in th e 

4 datasignal. 

1 5. The method of claim 4, wherein the permuting step is carried out using delay 

2 lines. 

1 6. The method of claim 5 further comprising transmitting, as part of the optical 

2 output signal, information that describes how the time windows were permuted . 
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7. The method of claim 1, wherein the transmitting step comprises launching the 
optical output signal into an optical fiber. 
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1 8. The method of claim 1, wherein the transmitting step comprises launching the 

2 optical output signal into free space. 

1 9. The method of claim 1, wherein: 

2 a) the data signal is an electrical signal; 

3 b) the assigning step comprises deriving two or more electrical driver signals from 

4 the data signal, each driver signal corresponding to a respective channel; and 

5 c) the modulating step comprises using each driver signal to cause a respective 

6 optical emission device to emit an optical signal at a respective wavelength. 

1 10. The method of claim 1, w herein the data si g nal is an optical si g nal havin g a 

2 wavelength A D , and the modulating step comprises: 

3 a) providing optical-radiation at two or more wavelen gt hs to be refer red-to.as 

4 coding wav elengths; and 

5 b) mixing a res pective portion of the data signal with optical radiation at,e ach_of 

6 the coding wav elengths.in.a.no nlinear optical device , t hereby to generate modulated 

7 radia tion havin g a wavelen gt h different from the waye lCTgth^ n j md the coding 

8 wavelengths. 



/ 11- The method of claim 6, wherenaf': 

2 1 a) the assigning step comprises Assigning, to each each channel, those portions of 

3 the data signal that coincide with a recurring time window allocated to that channel; 

4 b) the optical radiation ateach of theCgodin g waveleng th is provided in the form 

5 of a, trainof pulses; / 

6 c) each train of pulses corresponds to a recurring time window allocated to one of 

7 the channels; and / 

8 d) the respective wavelength associated with each of the channels is a wavelength 

9 of modulated radiation generated b y said non-lineaijryjj^ 
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1 12. The method of claim 1, wherein: 

2 a) the data signal is an electrical signal; 

3 b) the method further comprises operating a tunable light source to produce output 

4 radiation that varies stepwise inwavelen gth according to a pattern; and 

5 c) the assigning and modulating steps comprise using the data signal to modulate 

6 the output radiation such that each portion of the data signal is modulated onto an 

7 assigned wavelength of output radiation. 



(^ryf 13. The method of claim 8, wherein the^cSt ^t radiation )is generated^bjLop^at^ 

2 a voltage-tunable laser. ^ 

M l 14. The methodpf<rlSm 8, whereincthgj jattern of wavelength variatioirdefines 

fy 2 respective^j^ettfring time windows during which data content is to be allocated to 

s[j 3 corresponding wavelength channels. 

M = 

C3 1 / 3f^A method of optical communication, comprising: 

Q 2 receiving an optical signal that contains energy in two or more distinct wavelength 

3 channels; 

4 assembling portions of the received optical signal, from distinct wavelength 
i t g 5 channels, into a single, sequential data stream; and 

6 recovering data content from the assembled data stream. 



1 16. The method of claim 15, wherein: 

2 a) the method further comprises providing timing information that defines a 

3 succession of time windows for each of the channels; and 

4 b) the assembling of signal portions is carried out in accordance with the timing 

5 information, such that in the assembled data stream, each portion of the received optical 

6 signal falls in assigned time windows according to the channel in which such portion was 

7 received. 
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17. The method of claim 16, wherein the received optical signal falls in time 
windows having a permuted sequence , and the method further comprises applying an 
inyereej^emuitatiQn to the time windows, such that data content carried in the received 
optical signal is restored to an original sequence. 

18. The method of claim 17, wherein the inverse permutation is carried out using 
dela y lines . 

19. The method of claim 18, further comprising decoding, from the received 
optical signal, jnfonnatjo n that describes how the time windows were permuted . 

20. The method of claim 15, wherein :further comprising? 

a) the method further comprises opticallvjl^riultiplexing the received signal, 
thereby to provide two or more single^hafinel optical signals; 

b) the method furthep^tfmprises detecting each of the single-channel signals, 
thereby to provide t^cfor more single-channel electronic signals; and 

c) th^^sembling step comprises electronicall y muMplexjng.the single-channel 
electiprfic signals. 

21. The method of claim 15, wherein: 

a) the method further comprises optically demultiplexing the received signal, 
thereby to provide two or more single-channel optical signals; 

b) the method further comprises shifti ng each of the sin gle-ch annel si g nals into a 
c ommon w avel ength channel by non-linear optical mixin g; and 

c) the assembling step is carried out by optical multiplexing. 

An optical communication system, comprising: 
a source of a data signal having data content; 
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3 a system operative to apportion the data content into two or more distinct 

4 wavelength channels according to defined time windows such that each said channel 

5 receives a portion of the data content during its assigned time windows; and 

6 an output element operative to couple an output optical signal into a transmission 

7 medium, wherein said output optical signal contains portions of the data content in two or 
8 ; more wavelength channels. 

1 23. The optical communication system of claim 22, further comprising a 

2 scrambling element operative t o pe rmute the time wi ndows, such that data content carried 

3 in the optical output signal occurs in a di fferent sequence from the data content provided 

4 in the data signal. 

1 24. The optical communication system of claim 23, wherein the scrambling 

2 element comprises delay lines. 

\ ^ 

K kP/\^ 25. The optical communication system of claim 22, whemkf: 

2 ™ / the data signal source is an electronic signal sourc^^ 

3 the apportioning system comprises an elecjpdfnc ckmultiple xer^perative in 

4 response to the data signal to generate tw^ofmore distinct driver signals; 

5 the apportioning system fuijh€r comprises a respective optically emissive device 

6 operative in response to eacjvdnver signal to generate a corresponding optical signal in a 

7 distinct wavelength dtffmel; and 

8 the outptifelement comprises an opticatS emultiplex ep operative to combine the 

9 respectiyeoptical signals and couple them into the transmission medium. 

1 26. The optical communication system of claim 22, wherein: 

2 the da ta signal source is an optical si gnal source; and 

3 the apportioning system comprises a nonlinear optical device operative to shif t 

4 selected portions of the data signal into respective wavelength channels. 
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27. The optical communication system of claim 22; wherein: 
the data signal source is an electrical signal source; 

the apportioning system comprises a voltage-tunable lase r operative, in response 
Jo a volta ge pattern? to emit radiation that, in respective time windows, occupies 
corresponding wavelength channels; and 

the apportioning system further comprises a modulator, operative in response to 
the data signal to impose data content on the radiation emitted by the voltage-tunable 
laser. 



optical communication system, comprising: 
a device operative to receive an input optical signal that contains data content in 
two or more distinct wavelength channels, and operative to separate portions of said input 
signal according to wavelength; and 

a device operative to assemble said portions into a single, sequential data stream . 

29. The optical communication system of claim 28, wherein: each wavelength 
channel is received in a respective recurring time window, the time windows are 
pennuted such that data content is received in a sequence that differs from an origi nal, 
sequence, and the system further comprises an unscramblin g element o perative to 
permute the time windows, such that assembly of the portions into a single, sequential 
data stream will cause data content to occur in the original sequence. 

30. The optical communication system of claim 28, wherein the unscrambling 
eleme nt comprises delay lines . 

31. The optical communication system of claim 28, wherein: 

the signal-receiving and separating device is an optical demultiplexer; 

the optical communication system further comprises two or more optical 
receivers, each operative to convert optical signal portions in a respective wavelength 
channel to corresponding electrical signal portions; and 
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the assembling device comprises an electronic multiplexer in receiving 
relationship to said electrical signal portions. 

32. The optical communication system of claim 28, wherein: 

the signal-receiving and separating device is an optical demultiplexer; 

the optical communication system further comprises two or more nonl inear 
optical devices , each o^atiyejj^ 
channel into a common wav eleng th channel ; .and 

the assembling device comprises an optical multiplexer in receiving relationship 
to the optically shifted signal portions. 
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